Results of the first phase I/II clinical vaccination trial with direct injection of mRNA.
Vaccination against tumor antigens has been shown to be a safe and efficacious prophylactic and therapeutic antitumor treatment in many animal models. Clinical studies in humans indicate that specific immunotherapy can also result in clinical benefits. The active pharmaceutical ingredient in such vaccines can be DNA, RNA, protein, or peptide and can be administered naked, encapsulated, or after delivery in vitro into cells that are then adoptively transferred. One of the easiest, most versatile and theoretically safest technologies relies on the direct injection of naked messenger RNA (mRNA) that code for tumor antigens. We and others have shown in mice that intradermal application of naked mRNA results in protein expression and the development of an immune response. We used this protocol to vaccinate 15 melanoma patients. For each patient a growing metastasis was removed, total RNA was extracted, reverse-transcribed, amplified, and cloned. Libraries of cDNA were transcribed to produce unlimited amounts of copy mRNA. Autologous preparations were applied intradermally in combination with granulocyte macrophage colony-stimulating factor as adjuvant. We demonstrate here that such treatment is feasible and safe (phase 1 criteria). Furthermore, an increase in antitumor humoral immune response was seen in some patients. However, a demonstration of clinical effectiveness of direct injection of copy mRNA for antitumor immunotherapy was not shown in this study and must be evaluated in subsequent trials.